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Pressure converter for hydraulic brakes, particularly for brakes of a tractor. The converter comprises a body (10), a piston 
device (15) reciprocating in the borings of the body, a primary compartment (24), and a secondary compartment (27). The area 
of the cross-section of the piston in the primary compartment (24) is essentially larger than the area of the cross-section of the pi- 
ston in the secondary compartment (27). The primary pressure (pi) is conducted to the primary compartment from the brake sy- 
stem master cylinder, and the amplified secondary pressure is conducted from the secondary compartment to the wheel cylin- 
ders. In order to avoid a too high secondary pressure for instance in steering brake operation, and in order to make it possible to 
use a high conversion ratio, the pressure converter is equipped with a pressure-limiting organ (25,26,27), by means of which the 
secondary pressure is limited according to the highest maximum allowed secondary pressure. The conversion ratio (A1/A2) of 
the pressure converter is also selected high enough to essentially provide the maximum allowed secondary pressure with prima- 
ry pressures available in normal brakings. 
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Pressure converter for hydraulic brakes, particularly for tractors 



The present invention relates to a pressure converter for hydraulic 
brakes, particularly for brakes of a tractor, which converter 
comprises a body and a piston device located in the borings or 
similar of the body, which piston device has a primary compartment and 
5 a secondary compartment, the piston of the primary compartment having 
an essentially larger area of the cross-section than the secondary 
compartment, and the primary pressure being conducted to the primary 
compartment from the brake system master cylinder or similar, and the 
amplified secondary pressure being conducted from the secondary com- 
10 partment to the wheel cylinder . 

It is a well-known^ arrangement to use a hydraulic pressure converter 
(pressure amplifier) in the brake system of a vehicle for the pro- 
vision of a sufficient braking force with available pedal forces. 

15 Known pressure converters for brakes operate in two phases in such 

a way that, at first, the brake linkage clearances are closed with a 
small hydraulic conversion ratio or with hydraulic conversion ratio 
= 1, and then the hydraulic conversion ratio is so increased as to 
provide a sufficient force in order to compress the braking compo- 

20 nents against each other. 

In tractors and similar equipment it is usual to use steering brake, 
which means that the brake pedal comprises two parts which can be 
coupled together. In the coupled position brakes are applied to both 

25 rear wheels. After opening said coupling either of two pedals can be 
pressed braking effect being consequently applied to one of the rear 
wheels of the tractor only. When using the steering brake operation, 
such peak pressures can occur in the master cylinder that are about 
two times higher than those occuring in a normal braking- Without 

30 special arrangements, the brake equipment has to be dimensioned 

according to this peak pressure. So, in known brake equipment the 
conversion ratio of the pressure converter is determined by the 
allowed maximum pressure of the brake circuit. 
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An objective of the present invention is to provide such a pressure 
converter for brakes, particularly for the brakes of a tractor, that 
allows higher conversion ratios than before for higher secondary 
pressures .with lower primary pressures than before. Another objective 
5 is to provide such a pressure converter in which the maximum allowed 
■ secondary pressures are not exceeded even when using steering braking 
or in other similar situations. 

For attaining the objectives mentioned above, the principal 
10 characteristic feature of the invention is that the pressure converter 
U equipped with pressure-limiting organs, by means of which the 
secondary pressure is limited according to the maximum allowed 
secondary pressure, and that the conversion ratio of the converter 
is selected high enough to essentially provide the maximum allowed 
15 secondary pressure with primary pressures available in normal brakings. 

Embodiments of the invention will now be described in detail, by way 
of examples only, with reference to the accompanying drawings, with 
no intention to restrict the invention to these details. 

20 

Figure 1 is an axial-section view of a pressure converter in 
accordance with the invention. At the same time, figure 1 shows 
section I-I in figure 2. 

25 Figure 2 shows section II-II in figure 1. 

Figure 3 shows the characteristic pressure curve of a converter in 
accordance with the invention. 

30 A pressure converter illustrated in the figures comprises a body 
part 10, in which there is one cylindrical boring 11 and another 
cylindrical boring 12 of a larger diameter. In said borings 11,12 
there is piston 15, whose cylindrical part 15a fits into boring 11 
and cylindrical part 15b fits into the larger boring 12. In 

35 cylindrical parts 15a and 15b there are sealings 16 and 17. Primary 
pressure p x is conducted to primary side 24* of the converter from 
the master cylinder (not shown) to whose piston the movement is 

/ OKfPI 
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transmitted from brake pedals. Primary pressure p^ is conducted to 
primary compartment 2 4 through opening 14, and secondary pressure p 2 
of the secondary compartment is conducted through opening 13 to the 
wheel cylinder (not shown). 

5 

Within boring 18 of piston 15 there is a valve comprising spring 21 
and valve ball 22. As, in figure L, piston 15 is in the unloaded 
position, in which position primary pressure p^ = 0,. piston 15 is, 
being pressed by spring 20 located in compartment 27, in a position 

10 in which pin 23 pushes valve ball 22 to an open position. As, in this 
position, primary pressure p^ begins to be increased, primary pressure 
p^ influences, through valve 21,22 that has been opened, and channel 
18, directly to secondary compartment 27, in which case the con- 
version ratio of the converter is = Now converter 

15 operates in the lower part of the .characteristic curve shown in 

figure 3, along line p^ = p 2 up to points p 2 q and p 1Q (area I). As, 
in primary compartment 24, primary pressure p^ grows high enough to 
be able to overcome the counterpressure of spring 20, piston 15 
begins to move to the right in figure 1, and valve 21,22 is closed. 

20 In figure 1, piston 15 has moved enough to make said valve be closed, 
in which case the converter operates in area II of the characteristic 
curve shown in figure 3, the conversion ratio how being P 2 /P^ " A i/ A a > 
where A^ is the piston area of the primary compartment and A 2 is the 
piston area of the secondary compartment. 

25 

As shown in figure 3, with primary pressure p^ it is possible to 
provide the maximum secondary pressure P2 max > a f te ^ which, as primary 
pressure p^ is further increased, the converter operates in part III 
of the characteristic curve. This function is brought about as 

30 follows: Channel 25 connects secondary compartment 27 to the primary 
compartment. This channel is fitted with a valve device comprising 
spring 26 and valve ball 27. The stiffness of spring 26 is so 
selected as to make said pressure-limiting valve start to function 
at a certain, preferably adjustable, maximum secondary pressure 

35 P2max" T ^ ie secon< * arv Pressure p 2 cannot rise higher than pressure 

p 0 , and the flat section III of the characteristic curve is 
r 2max 

carried out. Then, although primary pressure p- rises higher than 
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pressure p^, for instance to pressure P lmax » secondary pressure 

will not exceed the highest allowed secondary pressure P9 max - Fot 
instance in tractor use, P^ max means the maximum primary pressure 
that may occur in steering-brake operation. 

5 

As obvious from figure 3, the maximum secondary pressure p„ is 

r 2max 

provided by the highest available pressure p^ already occurring in 
the normal brake operation. If a pressure converter equipped with a 
pressure- limiting function, similar to that described above, were 

10 not used, the highest practicable converting ratio of the converter 
would be the one indicated by phantom line T?2$> should one wish to 
avoid the exceeding of the maximum secondary pressure P2 max a lso 
at the highest occurring primary pressures P lmax - In a normal brake 
operation with the highest available primary pressure p^, 

15 characteristic curve p 2g would allow such a secondary pressure only 
which would be only half of the maximum secondary pressure p 

max 

The details of the invention may vary within the framework of the 
inventional idea as defined in the following claims. 
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Claims 

1. A pressure converter for hydraulic brakes, particularly for 
brakes of a tractor, which converter comprises a body (10) and a 
piston device (15) located in the borings or similar of the body, 
which piston device has a primary compartment (24) and a secondary 

5 compartment (27) , tfhe piston of the primary compartment having an 
essentially larger areaNof the cross-section (A^) than the secondary 
compartment (A£) , and the primary pressure (p^) being conducted to 
the primary compartment (24) from the brake system master cylinder 
or similar, and the amplified secondary pressure (p^) being conducted 

10 from the secondary compartment (27) to the wheel cylinder, wherein 
the pressure converter is equipped with pressure-limiting organs 
(25, 26,27), by means of which the -secondary pressure (-p^) is limited 
according to the maximum allowed secondary pressure (p^^ y ) , and 
that the conversion ratio (A^/A£) of the converter is selected high 

15 enough to essentially provide the maximum allowed secondary pressure 
(P2 max ) with primary pressures (p^) available in normal brakings. 

2. A pressure converter in accordance with claim 1, wherein the 
equipment for limiting the secondary pressure (p^) comprise a channel 

20 (25) , which connects the secondary compartment (27) to the primary 

compartment (24), and wherein valve equipment (26,27), arranged so as 
to be essentially opened at the highest allowed secondary pressure 
(P2 max ) , is fitted into said channel. 

25 3. A pressure converter in accordance with claim 1 or 2, wherein in 
the piston equipment (15) of the pressure converter there is a 
channel (18), in association with which there is a valve device 
(19,21,22), and that the pressure converter comprises a spring organ 
(20), which, as the primary compartment (24) is depressurized, 

30 presses the piston device (15) to such a position in which said valve 
device is opened and said channel (18) connects the primary compart- 
ment (24,27) in such a way that at low primary pressure (p^ p 1Q ) 
the conversion ratio of the converter is approx. 1, which conversion 
ratio is used to close the linkage clearances of the brake system in 

35 the initial phase of braking. 
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